Given the increase in the number of Canadian jurisdictions with school nutrition and/or physical activity policies, there is a need to assess the effectiveness of such policies. The objectives of this paper are to 1) provide an overview of key issues in monitoring and evaluating school nutrition and physical activity policies in Canada and 2) identify areas for further research needed to strengthen the evidence base and inform the development of effective approaches to monitoring and evaluation. Evaluation indicators, data sources and existing tools for evaluating nutrition and physical activity are reviewed. This paper has underscored the importance of identifying common indicators and approaches, using a comprehensive approach based on the WHO framework and ensuring that research capacity and funding is in place to facilitate high-quality evaluation efforts in the future.
C onsensus is emerging within the research and stakeholder communities that action at the school/district level, including nutrition and physical activity policies, must be a high priority to create supportive environments that will enable children to be active and make healthy food choices and, ultimately, that will reduce the future morbidity and mortality associated with the worrisome increase in childhood overweight and obesity. [1] [2] [3] In response, some provinces and territories in Canada have adopted such policies in recent years, 4 and others are encouraging their schools/districts to do so, thereby creating a need to assess the effectiveness of such policies. 5 Evaluating nutrition and physical activity policies is critical to helping improve policy content, enhance policy support and implementation, and ensure that policies are meeting their objectives and responding to the changing needs of governments and schools. 6, 7 Further, evaluation can help assess resource utilization during the policy process, the level of stakeholder involvement, the extent of policy implementation, and intended and unintended consequences. Finally, evaluation also provides much needed accountability to stakeholders and funders, strengthens the evidence base for future decisions and informs the development of innovative approaches to evaluation. 1 The 2006 World Health Organization (WHO) document "Global Strategy on Diet, Physical Activity and Health: A Framework to Monitor and Evaluate Implementation" 6 provides a framework for and identifies key issues concerning the monitoring and evaluation of nutrition and physical activity policies. The WHO defines monitoring and evaluation as "systematic processes to assess the progress of ongoing activities as planned and identify the constraints for early corrective action, and to measure effectiveness and efficiency of the desired outcome of the programme". 6
WHO evaluation framework
The WHO Global Strategy on Diet, Physical Activity and Health (DPAS) framework to monitor and evaluate implementation states that "adequate monitoring and evaluation indicators can be integrated in the process of behaviour change". 6 Five steps for monitoring and evaluation activities are recommended in this framework: 1) ensuring that a framework for monitoring and evaluation is included in strategy development; 2) identifying existing monitoring and evaluation activities; 3) selecting appropriate indicators to monitor progress; 4) evaluating in a consistent and ongoing manner; and 5) repeating evaluations. 6 Ideally, a framework for evaluation should be developed in tandem with policy development. Guiding questions in designing evaluations include the following: What data will provide the best information to improve implementation that helps achieve policy goals? What validated indicators already exist to assist with evaluation? Are there existing sources of data that can inform the evaluation? Can evaluation measures be standardized to improve comparability among jurisdictions? and What are the needs of different stakeholders? The WHO document has provided a useful framework for identifying key issues pertaining to the evaluation of nutrition and physical activity policies. This paper will build on the document by identifying issues pertinent to the Canadian context. The specific aims of this paper are to 1) provide an overview of key issues in the monitoring and evaluation of school nutrition and physical activity policies in Canada, and 2) identify areas for further research needed to strengthen the evidence base and inform the development of effective approaches to monitoring and evaluation.
The WHO DPAS report 6 identifies potential process, output and outcome indicators for nutrition policy evaluation. Process indicators measure progress and how something has been done. Output indicators measure the products resulting from the process, whereas outcome indicators measure the ultimate outcomes of action, such as changes in knowledge, behaviour or health outcomes. The document identifies process and output indicators for the policy process (e.g., number and type of stakeholders involved in the policy process and nature of their involvement); foods available in schools (e.g., percentage of schools restricting the availability of high fat, sugar and salt products in all venues identified through self-report or independent school food service audits); healthy school environment (e.g., percentage of school staff that offer nonfood rewards to students to recognize achievement or good behaviour); school health education (percentage of schools that teach school nutrition policy as part of their education curricula); school health services, counseling and social support (e.g., percentage of schools that offer social support services for nutrition); and community and family involvement and outreach (e.g., percentage of schools with a policy to involve families and communities in promoting and advocating healthy eating). Short-term outcome indicators are also identified, such as the percentage of students with intakes of school foods that meet dietary guidelines, and the percentage of school students within a healthy weight range.
The process, output and outcome indicators for physical activity have a similar form to those for nutrition. 6 Examples of process and output indicators include "percentage of schools providing daily physical education using minimum time set in (sub) national policies" and "percentage of schools with an active transportation policy and program". 8 Examples of outcome indicators are "percentage of students reaching moderate to vigorous physical activity levels in physical education class" and "percentage of students surveyed satisfied with available physical activity opportunities". 8 It is important to note that, although countries or schools are identified as the target for evaluation, many of the data and indicators should be collected at all relevant levels (e.g., school, school district, province or state, and/or country).
Data Sources
Data sources for evaluating and monitoring include surveillance and health data, information from prior evaluations, interviews, administrative data and survey data. Specific to nutrition evaluation and monitoring are school-based observations of foods and beverages available in schools, documentation of food marketing, observed or self-reported intake of foods and beverages and eating habits, and direct measures of weight, height and other health indicators. For monitoring and evaluation of physical activity, direct measurements, such as pedometers and accelerometers, can be used, as well as the monitoring of programs and policies related to physical education classes, between and after class physical activity and sport, policies concerning active modes of travel to school, and direct measures of weight, height and other health indicators. It is important that policy objectives be matched with appropriate evaluation indicators. For example, it would be inappropriate to base the success of a free fruit and vegetable policy or an active transportation plan for students solely on the impact of these interventions on students' body mass index. Such an outcome is unrealistic and would ignore other potential nutrition or physical activity benefits.
Existing Tools (Nutrition)
A number of tools exist to evaluate school nutrition policies for their comprehensiveness and rigour, [9] [10] [11] [12] allowing for the collection of information on school policies and practices, the availability of competitive foods and the content of school meals, where applicable. The US School Health Policies and Programs study collects detailed answers to questions on food and nutrition policies at the state, district and school level every six years. 13 Although the Institute of Medicine 7 suggests using the Centers for Disease Control and Prevention's Youth Risk Behavior Survey to assess progress in implementing school nutrition standards, this information will not identify specific changes made by students in response to school-level policies. No comparable national data are collected in Canada. Rather, provinces and some school districts have designed their own surveys of foods sold and served at school, the nature of information and the level of detail collected varying from province to province. [14] [15] [16] In Canada, the web-based Healthy School Planner (HSP) was developed by the Joint Consortium for School Health in partnership with the University of Waterloo, building on the university's School Health Action, Planning and Evaluation System (SHAPES). The planner includes assessment, planning and evaluation functions that address the four pillars of comprehensive school health and covers three health topics (healthy eating, physical activity and tobacco use). In addition to supporting a self-assessment approach by schools, the HSP offers the ability to report on aggregate environmental school health data at a regional level. 17 Assessing the implementation of, or adherence to, nutrition policies that include nutrition standards presents a considerable challenge in Canada. First, the nature of food services varies within provinces and school districts: vendors may consist of large, international companies with food composition data available or private caterers who, because of their small size and insufficient resources, are not able to provide the detailed food composition data needed to determine whether the foods/beverages sold are consistent with nutrition policies. This is in contrast to the US, where there are meal-based standards available to evaluate the National School Lunch program and sufficient funding to support evaluation efforts. 18 Currently, some provinces are assessing whether specific foods served at elementary schools are consistent with current nutrition standards found in nutrition policies.
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Existing Tools (Physical Activity)
Given the wide variety of physical activities possible within a school setting, establishing a comprehensive set of measurement tools is challenging. In Canada, the SHAPES questionnaire contains a module related to physical activity in addition to its food environment content. The module permits the collection of information on individual student activity within the school setting, as well as data collection at the school administration level about physical activity programs and policies in the school. 17 While not limited to the school environment, the CANPLAY survey 19 in Canada uses pedometers to measure physical activity in children, whereas an example of a survey using self-reported data is the WHO Health Behaviours of School Aged Children survey, which is also conducted in Canada. 20 In addition to collecting information about food and nutrition, the US Centers for Disease Control and Prevention's School Health Policies and Programs Study examines a variety of physical activity policies and programs, and reports on the percentages of states, districts and schools with policies and programs related to different components of school-based physical activity. 21 There are challenges associated with the use of current tools to measure the success of physical activity programs. Direct measurement devices such as pedometers and accelerometers are not ideal for all forms of activity, such as swimming and bicycle riding. Selfreport surveys may lack some of the accuracy of direct measurement, 22 and given the large number of choices in survey instruments 23 the results from one self-report questionnaire may not be comparable to those of another, making inter-jurisdictional comparisons difficult. A further challenge is that many measurements of physical activity among children and youth focus on activity for the whole day rather than just the school setting, adding to the difficulty of isolating and evaluating the contributions of school setting interventions towards meeting activity targets. The use of detailed activity logs or records can be used to identify school-based activity; however, they are time intensive and may be costly to implement in large-scale evaluations. 24
Knowledge gaps, future research directions
Differences in principal and school-wide support for policies, community involvement and resource availability 25, 26 can result in variations in the effectiveness of nutrition and physical activity policies. 27 It is thus critical to not only assess the impact of the policy on changes in the school environment, student behaviour (food intake, physical activity) and weight status but to also carefully document the nature of the policy intervention and assess the level of implementation of nutrition and physical activity policies.
A recent comprehensive review of policy and environmental approaches to creating healthy school food environments in the US 28 indicates that a variety of methods have been used to assess this environment, many of which are limited by self-report and non-response bias. A new system has been developed that will allow states to track changes in 11 policy areas, including school food, marketing and nutrition education. 29 There is a need to identify similar standardized measurement protocols, and nutrition and physical activity indicators that could be used within provinces and territories across Canada. 7, 29 While it is recognized that those involved in evaluation at the provincial/territorial level may choose to add measurements appropriate for their specific policy, accept-ance of a set of evaluation methods and indicators would facilitate high-quality evaluations within provinces and would allow for comparisons and the identification of common challenges and successes at a national level. Regardless of the methods and indicators selected, it is important to consider the feasibility of conducting the evaluation, including the associated burden and expected level of cooperation from schools. The increasing complexity of the food supply and the resources required to conduct such audits are barriers to obtaining data in Canada.
Evaluations need to be undertaken with the recognition that it can be difficult to isolate the effect of specific policy interventions on student health and behaviours: it is challenging to identify the unique effects on physical activity level of policy elements such as access to after-school physical activities, physical education or equipment. 30 Further, instruments that evaluate food intake need to assess the changes in food use and/or nutrient intakes that are most likely to be affected by policy implementation. For example, a fiveyear project evaluating nutrition policies in Prince Edward Island elementary schools is assessing the changes in student food consumption at lunch that are likely to be affected by policy implementation. The evaluation is considering both the source of food and school adherence to the policy and will provide some much needed evidence in this area. 4 Currently, there is no research exploring such questions among intermediate or high school students. A comprehensive approach to evaluation that uses a mixed methods system is more likely to provide important insights into the complex process of school change associated with the development and implementation of nutrition and physical activity policies.
One barrier to conducting high-quality evaluations of nutrition and physical activity policies is a lack of research capacity: there is a relatively small pool of researchers in the area of nutrition and physical activity evaluation in Canada. Increasing the capacity for planning and conducting effective evaluations at the district, province and national level is thus key. 7 It is also crucial that adequate funding be made available to support research on the efficacy, effectiveness, cost-effectiveness and sustainability of school nutrition policies. 31 
CONCLUSIONS
Evaluation of Canadian nutrition and physical activity policies will enrich both our understanding of the policy process and its outcomes. It can inform decision-making, document changes to the policy, contribute to the evidence base and provide accountability. This paper has underscored the importance of identifying common indicators and approaches, using a comprehensive approach based on the WHO framework and ensuring that research capacity and funding is in place to facilitate effective evaluation efforts in the future.
